Abstract. Scanning electron microscope examination of Holocene laminated sediment from Guaymas Basin, Gulf of California, resolves up to five depositional events per year. Each lamina/sublamina of an early Holocene section of continuously laminated sediment was recorded from backscattered electron imagery photomosaic analysis. Diatom mat laminae, composed predominantly of Thalassiothrix longissima, are associated with early winter mixed diatom flora laminae. Mats are probably brought into the Gulf with Pacific water during the summer, concentrated at the surface or at the pycnocline, and then rapidly deposited in the early winter as water column stratification breaks down. Time series analysis of one -300-year section from piston core JPC56 revealed significant periodicities in the deposition of mat laminae at -50 years, -11 years, and 22-24 years. An -50-year cycle in fish populations has been related to changing North Pacific ocean/atmosphere circulation. These Pacific-wide changes in circulation affect the currents dominant at the mouth of the Gulf. When the California Current is dominant, fewer diatom mats are imported into the Gulf, and when the north equatorial Pacific gyre is dominant, more are imported. The -11-year, 22-to 24-year, and -50-year cycles are all suggested to be influenced by solar cycles.
. The proximity of the Sonora Desert and arid Baja California peninsula gives the Gulf a continental, rather than oceanic, climate, with dry winter and relatively wet, stormy summer seasons [Roden, 1964] .
The reversal of seasonal winds and the breakdown of the thermocline in the fall mark the beginning of high productivity in the Gulf [Thunell et al., 1993] . The ensuing spring upwelling of nutrient-rich Gulf Water ( [Baumgartner, 1987] formed in the northern Gulf/Midriff Islands region during winter [Bray, 1988] ) along the eastern coastline also promotes high primary productivity in the euphotic zone [Alvarez-Borrego and Lara-Lara, 1991 ]. The subsequent rain of organic debris enhances the oxygen minimum zone (OMZ) (characteristic of Pacific Intermediate Water at the eastern tropical Pacific continental margin [Wyrtki, 1962 [Wyrtki, , 1967 )so that in the central and southern Gulf, dissolved oxygen concentrations are <0.5 mL L-1 at depths of less than 150 rn and are almost undetectable at intermediate depths (500-1100 m) [Roden, 1964] .
Sedimentation
The Gulf is characterized by opal-rich sediments [Calvert, 1966a; Thunell et al., 1994] , and diatom ooze dominates slope and basin deposits [Bandy, 1961] . Slope sediments are often laminated where the OMZ intersects the seafloor [Calvert, 1964] . Early workers suggested that biogenic opal flux to the sediment varied (high surface productivity in winter/spring, low surface productivity in summer/autumn) with constant terrigenous flux from the rivers discharging into the Gulf [Byrne and Emery, 1960; Revelle, 1950] , and that terrigenous flux varied (high in summer/autumn, low in winter/spring) with constant flux of opal [Calvert, 1966b] 
Productivity Cycle
When core JPC56 is examined by visual inspection, numerous pale olive "ragged-edged" laminae can be seen (Figure 3 BSEI photomosaics were used to identify the composition and thickness of every lamina and sublamina in the JPC56 section. Each lamina/sublamina, defined by the major diatom species present, was recorded in a lamina transition matrix, and then, from comparison with Recent sediment trap data [Sancetta, 1995] , diatom species were grouped together by the time of year/oceanographic conditions they represent. For example, sublaminae of the diatoms Rhizosolenia spp., Stephanopyxis palmeriana, and some large (100-300 •xm diameter) Coscinodiscus species were grouped together because they occur during the early winter stage of the annual productivity cycle. A final matrix comprising six categories, defined by oceanographic significance, was compiled (Table 1) following either the summer/autumn silt lamina (55.4%) or the early winter diatom species (11.6%). The majority of the remaining diatom mat laminae are deposited after the winter mixed diatom flora assemblage. This method of analysis provides confidence limits on the peak spectral estimates being real signals and not just noise (i.e., the probability that spectral peaks represent real periodicities rather than a combination of random variations). We assume that the statistical nature of the noise follows some theoretical noise model, and by comparing the statistics of our frequency spectrum with theory, we can verify whether the noise model is appropriate. We assume that the noise is white noise, which has a flat power spectrum (equal power at all frequencies) [Schwartz, 1980, 
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